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Abstract The aim of our work was to develop a step-wise
concept for investigating neurogenic oropharyngeal
dysphagia (NOD) that could be used by both trained
nursing staff as well as swallowing therapists and physi-
cians to identify patients with NOD at an early stage and so
enable an appropriate therapy to be started. To achieve this
objective, we assessed uniform terminology and standard
operating procedures (SOP) in a new NOD step-wise
concept. In-house stroke mortality rates and rates of
pneumonia were measured over time (2003–2009) in order
to show improvements in quality of care. In addition,
outcome measures in a stroke-unit monitoring system were
studied after neurorehabilitation (day 90) assessing quality
of life (QL) and patient feedback. An investigation that was
carried out in the context of internal and external quality
assurance stroke projects revealed a signiﬁcant correlation
between the NOD step-wise concept and low rates of
pneumonia and in-house mortality. The quality of life
measures show a delta value that can contribute to ‘‘post-
stroke’’ depression. The NOD step-wise concept (NSC)
should, on the one hand, be capable of being routinely used
in clinical care and, on the other, being able to fulﬁl the
requirements of being scientiﬁcally based for investigating
different stages of swallowing disorders. The value of our
NSC relates to the effective management of clinical
resources and the provision of adequate diagnostic and
therapeutic options for different grades of dysphagia. We
anticipate that our concept will provide substantial support
to physicians, as well as swallowing therapists, in clinical
settings and rehabilitation facilities, thereby promoting
better guidance and understanding of neurogenic dysphagia
as a concept in acute and rehabilitation care, especially
stroke-unit settings.
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Introduction
Key quality data have been increasingly deﬁned in
hospitals on the basis of the diagnosis and procedure codes
used for invoicing purposes, as well as demographics and
quality control. In the HELIOS hospital system these data
have been uniformly statistically recorded since the year
2002 [9]. Also, for outcome measurements, validated
standard assessments are used in order to document the
quality of life (QL) of the patients [21]. Despite the
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(QL)’’ it is, for a number of reasons, meaningful to
express QL parameters in terms of numerical values. A
distinction is made between two measurement approaches
depending on the type. On the one hand, there is the
measurement approach extending across disorders, which
is suitable for screening programs and which enables the
investigator to make comparisons with other populations
(healthy individuals, patients with other clinical pictures,
patients from other countries, and cultures). On the other
hand, there is the measuring approach speciﬁc to disor-
ders which record the problems, needs, and experience of
a clearly deﬁned patient group and which is characterized
by a high level of sensitivity. In this way, conclusions can
be drawn about different therapy alternatives for patients
with the same underlying afﬂiction. The highest infor-
mation content can be achieved by a combination of both
approaches to measurement, but then a lower level of
compliance on the part of patients must be expected. Not
least, with the different approaches to measurement, the
type of investigation is of importance. The various
possibilities are outside assessments made by a physician
(e.g., the Karnofsky Index, Spitzer test), and structured
interviews with a standard form which has become most
common in the meantime, e.g., questionnaires which are
ﬁlled out by the patients themselves. Before a decision is
made for this or that questionnaire or whether one’s own
questionnaire should be developed, it is always necessary
to bring to mind the requirements demanded of a ques-
tionnaire designed to evaluate the quality of life [27].
The null hypothesis of this study was that with a new
NOD step-wise concept (NSC) pneumonia and in-hospital
mortality rates will not change over a period of 2 years
(2007–2009) [13].
Methods
All stroke patients were evaluated with the NOD step-wise
concept [11, 12]: ﬁrst with a modiﬁed swallowing assess-
ment (MSA) by the nursing staff on the day of admission,
second followed with the clinical swallowing examination
(CSE) by the swallowing therapist within the ﬁrst 72 h, and
third with the ﬂexible transnasal swallowing endoscopy
(FTS) within 5 days by the physician. The study protocol
was reviewed by the local ethical committee of the Tech-
nical University Dresden and has therefore been performed
in accordance with the ethical standards laid down in the
1964 Declaration of Helsinki following GCP guidelines.
All persons gave their informed consent prior to their
inclusion in the study according to data safety standards
(EK 246112006).
Modiﬁed swallowing assessment (MSA) in nursing care
Within the MSA questions need to be clariﬁed whether the
patient is awake, whether the patient can swallow his or her
own saliva, whether the cough reﬂex is present, and
whether he or she has fever attacks. Then the patient will
be placed in an upright sitting position and requested to
swallow, in order then to carry out an attempt to swallow a
spoonful of non-carbonated water. In accordance with a
protocol developed by Perry et al. [24] as well as Suiter and
Leder [5, 32], we established a modiﬁed swallowing
assessment (MSA) for the nursing staff (see Fig. 1) that
assesses the following factors: dysarthria, dysphonia, a
weakened impulse to cough, and an abnormal or absent
pharyngeal reﬂex before the swallowing test, coughing and
changes in the quality of the voice following the test. All
items in the test must be answered with ‘‘no’’ before the
90-ml water test according to Suiter and Leder criteria can
then be carried out to even detect mild to moderate signs of
aspiration. Following the MSA, the nursing staff can record
the abnormalities on a SOP sheet and notify the swallowing
therapist and/or the doctor if signs of aspiration are
detected. If appropriate, together they can lay down the ﬁrst
swallowing-adjusted diet (SAD). In danger of aspiration
nothing per os (NPO) or feeding via a nasogastric tube
(NGT) should be considered. In the event of mild to
moderate swallowing difﬁculties a certain swallowing-
adjusted diet (with restrictions on consistency, soft-cooked
or pureed food) can be recommended in advance. At the
same time, nursing and kitchen personnel can uniformly
establish a system using the NSC which certain types of
food are suitable for the prescribed form of swallowing-
adjusted diet for each individual patient.
In-hospital mortality as a surrogate marker
for the quality of medical care
Early rehabilitation is an essential component of the stroke-
unit concept. Within the context of neurological complex
treatment, activating nursing care is carried out by nursing
staff who have been trained in stroke-nurse courses in
accordance with the standards of the German Stroke
Society [15]. Swallowing therapists, speech, and language
pathologists as well as ergotherapeutic and physiothera-
peutic treatment concepts are implemented in the ﬁrst days
depending on the neurological deﬁcits and are to be
documented on a daily basis throughout the complex
treatment. The particular methods such as Bobath, Taub’s
concept, proprioceptive neuromuscular facilitation (PNF),
basal stimulation, cognitive training, and instruction of
relatives are applied within the framework of a holistic
concept. These complex tasks with corresponding early
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123diagnostics and therapy can only be guaranteed in a per-
fectly matched team that allows engagement of all its
members. To achieve this aim, detailed consultation in the
team is important in which doctors, stroke nurses, neuro-
psychologists, speech and language pathologists (SLP),
ergotherapists, physiotherapists, as well as social workers
are involved. For each patient, a special program of therapy
(complex treatment and early rehabilitation) will be agreed
on that will subsequently be continued in the geriatric or
neuro-rehabilitation unit. In addition, difﬁcult cases will be
Fig. 1 Modiﬁed swallowing assessment (MSA) for nursing staff (for more details concerning the NOD step-wise concept (NSC) please visit the
website: http://www.helios-kliniken.de/klinik/aue/fachabteilungen/neurologie/neurogene-dysphagie.html)
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123discussed in the stroke unit conference with all team
members for internal further training [6].
An important, robust, and manipulation-safe outcome
parameter is in-hospital mortality. However, there are
numerous processes and intermediary quality result indi-
cators available [3]. For internal purposes, we evaluate
currently about 670 key data of which 142 are regularly
observed as medical targets [1]. Target values are set on the
basis of external comparison values (Federal Ofﬁce of
Statistics, 3M-DRG benchmarking sample, Federal Ofﬁce
of Quality Assurance (BQS), international literature etc.),
provided that suitable data are available. For certain clin-
ical pictures (e.g., cardiac heart failure, stroke), a risk
adjustment is carried out according to age and gender. At
the same time, a calculation is made of the expected
mortality according to the hospital diagnosis data (Federal
Ofﬁce of Statistics) for a federal sample with the same risk
structure and main diagnosis [30]. This is compared to the
actual mortality found in the hospitals. The aim of every
hospital is to achieve a mortality rate below the value
expected on the basis of statistics [14]. Before and after the
opening of the neurology department and the stroke unit in
our hospital as well as the establishment of the NOD step-
wise concept, an analysis of the stroke outcome was carried
out in order to describe the improvements in the quality of
care. In this analysis, the quality indicators were based on
routine data and peer reviews. In addition, the medical care
parameters were analyzed using the stroke-unit data sets
and compared them to the data from the quality assurance
project of northwest Germany.
Stroke-speciﬁc quality of life (SSQL) in dysphagic
stroke patients as an outcome measure
The QL-questionnaire that we used ‘‘Quality of life of
persons with swallowing complaints’’ was developed spe-
ciﬁcally in order to ﬁnd out how swallowing disorders
affect the quality of life. The QL assessment based on the
SSQL (stroke-speciﬁc quality of life scale) [20] comprises,
in total, 12 domains and 49 questions with a minimum of
49 and a maximum of 245 points to be scored with a cut-off
point at 81, meaning\81 points showing a poor outcome
and [81 points showing a better outcome. However, it is
important to know that a number of problems related to
health may exist and it is sometimes difﬁcult to unambig-
uously distinguish between these and swallowing com-
plaints. A second questionnaire about ‘‘Satisfaction with
the treatment of swallowing disorders’’ [27] was likewise
used in order to ﬁnd out how dysphagic patients view the
quality of treatment for their swallowing disorder, includ-
ing the corresponding consultation. It must be taken into
account that, in our health care provision system, there are
different therapeutical groups who concern themselves
with swallowing disorders (e.g., speech and language
pathologists, swallowing therapists, occupational thera-
pists, trained nursing staff, etc.).
Results
Time measures of the NOD step-wise concept (NSC) were
assessed in 114 stroke patients. For the MSA (modiﬁed
swallowing assessment by nursing staff) 10.4 min (±2.1)
were needed on average by one of the stroke nurses. A
clinical swallowing examination (CSE) by the swallowing
therapist could be carried out comprehensively within
25.8 min (±4.7). For the FTS (ﬂexible transnasal swal-
lowing endoscopy by the doctor/swallowing therapist) with
testing of minimum two consistencies (pureed and ﬂuid)
about 34.3 min (±6.3) were needed. The summarized NSC
ﬁndings by the doctor/swallowing therapist documented
within the computerized NSC program (http://www.
eundl.de) required in total 6.8 min (±1.8) so that, for the
complete NSC-diagnostics, 76.5 min (±4.9) on average
was required.
Pneumonia rates, antibiotic consumption,
and in-hospital mortality in the context of a stroke-unit
monitoring system using the NOD step-wise concept
Within the context of the complex treatment in a stroke-
unit system, there is a clear necessity of carrying out
clinical swallowing examinations (CSE), as well as more
comprehensive equipment-based diagnostics using FTS or
videoﬂuoroscopic swallowing test (VFS) for a subsequent
functional dysphagia therapy (FDT). The interaction of the
various elements of quality management in a stroke unit
were observed taking the in-hospital stroke mortality rate
over the last six years (see Fig. 2).
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Fig. 2 In-hospital pneumonia and stroke mortality rate from 2003 to
2009 showing the relationship over the years between in-house stroke
mortality rate (%) and the opening of the Department of Neurology
(1), the opening of the Stroke Unit (2), and the introduction of an
NOD step-wise concept (3) to reduce the rate of pneumonia and
malnutrition with an structured dysphagia program
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in 2003 where all the stroke patients in the hospital were
admitted, the mortality rate of our stroke patients declined
from 19.1% (2003) to 13.9% (2005) and following the
opening of the stroke unit to 7.4% (2007). After the NOD
step-wise concept was introduced in 2007, the mortality
rate was further reduced below the national average
(8.4%) to 4.2% (HELIOS quality assurance report 2009).
Since the interregional certiﬁed stroke unit (registration
number 1892886) is also part of the stroke quality assur-
ance project ‘northwest Germany’, different key quality
data for the treatment of stroke can be compared with the
results of other stroke units in Germany or hospitals that
treat stroke patients. With the help of the NOD step-wise
concept, a structured dysphagia program was developed
(MSA 100%, CSE 66.1 vs. 54%), which was reﬂected in a
signiﬁcantly reduced rate of pneumonia (2.8 vs. 9.0%
average of all stroke units; p\0.05; odds ratio 0.26, CI
0.09–0.71). Moreover, this reduced rate of pneumonia was
also reﬂected in the consumption of antibiotics in our
stroke unit. Compared to 2007, there was a signiﬁcant
savings by almost 50% in the cost of antibiotics (drug
report 2009).
Speciﬁc quality of life (QL) on day 5 versus day 90
On day 5 and on day 90, the quality of life of the NOD
patients was determined on the basis of the SSQL (stroke-
speciﬁc quality of life) scale, as well as the SWAL care
questionnaire. In the group with a poor swallowing out-
come and tube-feeding dependency (FCM 1–3 on day 90),
40.0% of patients ranked a low value for quality of life
(\81 points) on day 5. In the group without feeding-tube
dependency (FCM 4–7 on day 90) only 3.2% had a score
\81 on day 5, i.e., indicating a better quality of life in this
patient population (p\0.000). With the continued exis-
tence of a clear swallowing disorder and feeding-tube
dependence (FCM 1–3) on day 90, the renewed question-
ing on day 90 showed that now in the group with FCM 1–3
55.1% of the patients had a value of\81, indicating a poor
quality of life (D-QL value 15.1%). In the group with a
relatively good swallowing outcome on day 90 (FCM 4–
7), 12.8% now reported a poor quality of life (D-QL value
9.6%).
Discussion
Evaluation of the modiﬁed nursing assessment (MSA)
in the context of the NOD step-wise concept
In clinical routine, a time delay between admission to
the stroke unit and the commencement of dysphagia
diagnostics is seen very frequently. During this interval,
there is the possibility of aspiration as a result of food
intake by the patient or, to some extent, also by the
administration of food by relatives. Especially in the
evening and at the weekends, at which time diagnostics and
therapy are less frequent, there is often inadequate provi-
sion with regard to swallowing disorders. If there is an
effective dysphagia program established with an initial
swallowing assessment by the nursing staff or a clinical
swallowing examination by a swallowing therapist or
ﬂexible trans-nasal swallowing endoscopy (FTS) by a
physician, the risk of not recognizing a NOD is substan-
tially reduced.
For this reason, a swallowing assessment by the nursing
staff should be the ﬁrst consideration for a 100% routine
screening within a dysphagia program. In the annual
stroke-nurse courses given by the German Stroke Society,
this concept is intensively trained, in order to educate the
nurses during half-day courses about neurogenic dysphagia
and a modiﬁed swallowing assessment (MSA) [15], as well
as the forms of diet to support swallowing and nutrition.
During this initial testing with non-carbonated water, the
risk of developing pneumonia with water aspiration can be
considered to be very low [19, 35]. In one study, several
water-swallow tests were carried out without a signiﬁcant
increase in aspiration pneumonia 72 h after testing [8].
However, the danger of aspiration pneumonia is dispro-
portionately higher when, unaware of the presence of
dysphagia, someone administers solid or purred food. With
an initial modiﬁed protocol according to Perry et al. [24],
which was especially developed for nursing staff, a sensi-
tivity of 0.97 could be achieved.
Following the NOD step-wise concept that was designed
to pass on consistent information, we established four NOD
grades that can lead to special swallowing-adjusted diet
(SAD) recommendations, so that an adequate form of
nutrition can be found, passing on the information to the
kitchen personnel. The NOD grade as a result of estab-
lished scales (FCM = functional communication measure,
PAS = penetration-aspiration scale, SDS = swallowing
disability scale) [22, 23, 26, 29] is the sum of the swal-
lowing disturbance pattern with following consequences
and restrictions in diet: if there is no restriction at all, a
NOD grade of 0 is given, i.e., the patient can be fed with a
normal diet (SAD 0). When the patient has a mild dys-
phagia with a NOD grade of 1, there is at least some dis-
order of bolus transport, so that restrictions and feeding
under supervision is indicated (SAD 1). With a moderate
NOD grade of 2, dietary restrictions will be necessary and
ﬂuids need to be thickened (SAD 2). With severe dys-
phagia and NOD grade 3 there is often a danger of pene-
tration, so that nutrition should be given mostly via a
feeding tube (SAD 3). In massive dysphagia with a NOD
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should only be administered therapeutically to the patient
by the swallowing therapist and a complete parenteral
feeding via feeding tube (SAD 4) is necessary.
Neurogenic dysphagia in the context of complex
treatment in the stroke-unit monitoring system
Bronchopneumonia is a frequent complication in the ﬁrst
few days following a brain infarct and is associated with a
higher rate of mortality and an increased long-term
impairment in those patients affected [28]. About 20% of
stroke patients who are admitted to a stroke unit suffer
from early pneumonia following a stroke [10, 34]. Walter
et al. showed that the presence of dysphagia alone is
correlated with the highest relative risk of pneumonia. The
study identiﬁed independent clinical predictors: the pres-
ence of dysphagia with a relative risk (RR) of 9.9, the
existence of severe neurological deﬁcits (NIHSS C 10)
with an RR of 6.6 and signs of an infection (e.g., raised
CRP on admission) with a RR of 3.8. Also, location of the
brain infarct displayed an inﬂuence on the risk of pneu-
monia since it increased with the existence of a basal
ganglia infarct (RR of 3.1). These ﬁndings could be con-
ﬁrmed in a follow-up study of dysphagic stroke patients
and it was shown that an insular localization can be con-
sidered to be a predictor of early pneumonia [31]. A pro-
spective study linked certain cerebral infarct localizations
with speciﬁc, clinically and endoscopically characterized
patterns of dysphagia. Thus, parietotemporal cerebral
infarcts were associated with an attention deﬁcit, left-sided
parietotemporal cerebral infarcts with buccofacial apraxias,
cerebral infarcts in the region of the upper motoneuron
with orofacial paresis, and lateral medullary brainstem
infarcts with an inadequate opening of the upper esophagus
sphincter during swallowing.
The fact that in dysphagic stroke patients, who conse-
quently already have an increased risk of pneumonia, an
insular location of the brain infarct additionally increases
the risk of infections, leads to an association of an addi-
tional disturbed neurohumoral immunogenic factor favor-
ing infections [18]. Both a dysfunctional sympathetic
nervous system as well as delayed regression of dysphagia
are discussed. In addition, serum markers for adrenergic/
noradrenergic activation as well as an alteration in the
immune system, such as an increase in interleukin 6 and a
reduction in T-lymphocytes [2, 17, 33], have been postu-
lated to be predictive of pneumonia. These ﬁndings are
commensurate with animal studies that show a hyperacti-
vation of the sympathetic system with consecutive
immuno-suppression and early appearing of infections
following a major cerebral infarct in the vascular territory
of the middle cerebral artery (MCA) [25]. Questions
remain as to whether a prophylactically administered beta-
blocker or antibiotic therapy can improve the long-term
outcome of stroke patients. A prerequisite for the use of
prophylactic drug therapies is the deﬁnition of speciﬁc
predictors of pneumonia, in order to select those groups of
patients who can beneﬁt from the early administration of
prophylactic drugs.
Quality of life of dysphagic stroke patients
Quality of life (QL) is clearly inﬂuenced by the mode of
taking food and the type and manner of preparation. The
thickening of liquids, such as for example coffee or fruit
juices, produces a clear loss in taste and is perceived by the
patient as a drastic restriction in the quality of life. A
similar experience is the reduction of oral food intake, for
example resulting from the application of a feeding tube. In
the measurement of the SLQL [27], it is postulated that
with a score under 81 points the quality of life is experi-
enced subjectively as ‘‘poor’’. The study result speciﬁes the
delta QL value, i.e., SLQL in the acute stage versus the
SLQL after 90 days. In the acute stroke phase, a loss of QL
was less frequently experienced than after 90 days, i.e.,
D15%. This could be interpreted that initially there is still
great hope for therapy options with recovery from dys-
phagic stroke. Certainly, after 90 days, a more realistic
estimation of the outcome prevailed and, in the case of
patients with chronic dysphagia, results in a more pro-
nounced reduction in quality of life. This subjectively
experienced QL restriction could be most likely directed to
‘‘post-stroke depression’’, and it would be the task of a
therapy based on anti-depressive drugs and psychothera-
peutical support to overcome this negative effect on neu-
rorehabilitation [7]. There are many citations in the
literature that highlight the role of ‘‘post-stroke depres-
sion’’ as a reactive syndrome of restrictions on life in case
of persisting stroke residuals [16]. At this point, it is
important to consider the ethical aspects of feeding-tube
applications and understand the meaning of QL. Artiﬁcial
feeding should always be considered a form of medical
treatment and this requires both a clear indication from the
medical point of view as well as the authorization from
the patient or his/her representative. Within this context,
the situation can be seen quite differently in the case of a
patient suffering from dementia, but in stroke patients,
there often remains an unchanged feeling of hunger and
thirst. A reduction of solid or liquid food should therefore
be considered to be clearly unethical. For stroke patients,
the application of a feeding tube is always part of the
therapy, with the option of removing the tube when
the ‘‘swallowing system’’ has recovered once again. The
application of a feeding tube is not equated with the end of
the swallowing therapy but, in fact, the basis for supplying
J Neurol (2010) 257:1492–1499 1497
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all forms of therapy possible.
Conclusions
Using our example of an early assessment of swallowing in
a stroke-unit setting with the help of a NOD step-wise
concept, the ﬁrst results show that signiﬁcant improve-
ments in quality are possible, indeed to some extent pro-
ducing clear reductions in the rate of pneumonia and costs
for antibiotics. However, other factors that contribute to the
results on rate of pneumonia, as well as mortality, must of
course be taken into consideration [4]. Here, the increased
sensitivity of all team members to these factors, the train-
ing of the specialized personnel (e.g., stroke nurses) in the
area of neurogenic dysphagia, as well as in the area of
nursing and therapeutical care should be mentioned.
Through the implementation of a comprehensive stroke
unit, a total process is encountered in which the NOD step-
wise concept is only a small component of the complete
chain of treatment. Nonetheless, these signiﬁcant changes,
which have been achieved and documented in a short
period of time, cannot only by explained by the operating
process. Rather, a clear effect of a dysphagia program can
be recognized and should also be identiﬁable in other
hospital settings to produce similar results. Since we have
considered only a small part of stroke-unit patients, general
recommendations can only be made with caution. The
patient population selected was, however, well documented
and analyzed in order to allow conclusions to be drawn for
this group of dysphagic stroke patients, so that now further
investigations based on our NOD step-wise concept can
follow.
The complexity of neurogenic dysphagia and the great
diversity of causes of the disorder require close cooperation
between different medical and therapeutic specialists and
disciplines with the establishment of special dysphagia
laboratories. At the same time, continuous intensive train-
ing in the team must take place and structural steps have to
be taken in order to design a dysphagia program. The data
within the quality-assurance system, with low rates of
pneumonia and a mortality rate lying well below the
average for the country, conﬁrm the efforts of all team
members. Scales that deal with neurogenic dysphagia have,
up until now, been considered to be the domain of reha-
bilitation centers, but what is important is commencement
already in the acute stroke phase with an integrated tran-
sition to the rehabilitation phase.
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